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FOREWORD
Since the recent exploration of the moon, more scientists are in need of lunar
ephemeris data and various geometric parameters pertinent to lunar landing studies.
Ephemeris data for 1979 and 1980 are presented in digital and graphical form. All
data are in polar coordinates.
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LUNAR EPHEMERIS AND SELENOGRAPH 1C COORDINATES OF THE
EARTH AND SUN FOR 1979 AND 1980
By Ann D. Hartung
Manned Spacecraft Center
INTRODUCTION
Ephemeris data are presented in sections for each month for 1979 and 1980 to
provide a time history of lunar coordinates and related geometric information. A NASA
Manned Spacecraft Center (MSC) modification of the Jet Propulsion Laboratory ephem-
eris tape (ref. 1) was used to calculate and plot coordinates of the earth, moon, and
sun. The ephemeris is referenced to the mean vernal equinox at the nearest beginning
of a Besselian year. Therefore, the reference equinox changes from one year to the
next between June 30 and July 1. The apparent discontinuity in the data is not, notice-
able in the graphical presentation, but can be observed in the digital output. The mean
equator of epoch is used in air cases. For 1966 to 1970, the same type of data presen-
tation has been prepared in informal MSC documents. The data for 1971 to: 197,8 and
for 1981 to 1984 are presented in references 2 to 7. The computer program used to
compute and plot the ephemeris data is described in the appendix.
COORDINATE SYSTEMS
The following two coordinate systems are used in this ephemeris documentation.
1. The geocentric inertial (space-fixed) system is a right-handed orthogonal,
coordinate system defined by the mean vernal equinox and the equatorial plane at the
nearest beginning of a Besselian year. The X-axis is in the direction of the vernal
equinox, the X-Y plane is in the mean equatorial plane, and the Z-axis is the mean .
North Pole.
2. The selenographic rotational coordinate system is a moon-fixed system, such
that the X-axis coincides with the mean center of the apparent lunar disk and the
X-Y plane is perpendicular to the mean lunar axis of rotation and therefore defines the
mean lunar equator. The Z-axis is the mean lunar North Pole (ref. 8).
DIGITALEPHEMERIS
The ephemeris data are presented in digital form as a table appearing before the
figure for each month. The digital data are presented as tables I to XXIV. The digi-
tal output is presented in 4-hour intervals beginning at 0:00 Greenwich mean time
(G. m. t.) on the first day of the month and continuing to 24:00 G. m. t. on the last day
of the month. The month, day of the month, and year are printed at the top of each
digital output page. All the data, except time, are listed in an exponential format, in
which the number following the letter "E" indicates the power of 10 to be applied. For
example, the number -0. 63391735E 01 is interpreted as -0. 63391735 x 10 or
-6.3991735.




EARTH-MOON DIST, n. mi.
SELENOG LAT EARTH, deg
RT ASC MOON, deg
SELENOG LON EARTH, deg
INCLINATION, deg
RA ASCENDING NODE, deg
SELENOG LAT SUN, deg
SELENOG LONG SUN, deg
time measured from 0: 00 G. m. t. January 1, 1979,
and January 1, 1980, respectively.
declination of the moon with respect to the earth
equatorial plane, measured positive north .
angle between the earth-moon line and the ascending
node of the moon orbit plane with the earth equa-
torial plane; measured in the moon orbit plane in
the direction of motion from the ascending node
distance between the centers of the earth and the moon
latitude of the subearth point in selenographic coordi-
nates, measured positive north
right ascension of the moon, measured east from the
vernal equinox in the earth equatorial plane
selenographic longitude of the subearth point, meas-
ured positive east from the 0° longitude meridian
inclination of the earth-moon plane with respect to the
mean earth equatorial plane
right ascension of the ascending node of the earth-
moon plane with the earth equatorial plane, meas-
ured positive east from the vernal equinox
selenographic latitude of the subsolar point, measured
positive north
selenographic longitude of the subsolar point, meas-
ured positive east from the 0° longitude meridian
SUN-EARTH-MOON ANG, deg angle formed by the earth-moon and earth-sun center
line with the earth at the vertex
DAY calendar date of the current month
HOUR, hr G. m. t. hour of the day
GRAPHICALEPHEMERIS
All digital data, except total hours, are plotted in figures 1 to 24. Each month
of 1979 and 1980 is represented by a figure, and each figure consists of 12 parts
(a to 1). In all cases, parts with like letters represent the same kind of data. For ex-
ample, part (a) of each figure is the lunar declination time history for that month.
With the exception of parts (i) and (1), the abscissa is the day of the month.
Part (i) is a plot of the intersection of the earth-moon line with the lunar surface (lati-
tude as a function of longitude). The first day of the month is indicated on the plot, and
other time ticks can be obtained by referring to part (h) (latitude and longitude as a
function of day of the month). Part (1) is a plot of the intersection of the sun-moon line
with the lunar surface (latitude as a function of longitude). The curve in part (1) in-
cludes more than 360° longitude because the calendar month is longer than the lunar
month. Time ticks for part (1) can be obtained by referring to part (j) (latitude as a
function of day of the month) and part (k) (longitude as a function of day of the month).
Manned Spacecraft Center
National Aeronautics and Space Administration
Houston, Texas, March 31, 1971
924-22-20-00-72
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(b) Earth-moon distance in nautical miles.
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(e) Right ascension of the ascending node.
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(f) Lunar argument time history.
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(h) Selenographic latitude and longitude of the earth.
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(j) Selenographic latitude of the sun.













024 6 8 10 12 14 16 18 20 22 24 26 28 30
Date, January 1979















40 80 120 160 200 240 280
Selenographic longitude of the sun, deg
320 360
(1) Selenographic latitude as a function of Seleno-
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Figure 1.-Concluded.
23







































































0 . 2 0 2 T « 3 » 4 E 01
0 . 2 0 I 4 4 C 3 3 E 00
0 .30T41i3IG 01
0 . 2 0 I 9 9 4 1 4 E 01
0.3314<33>e 01

























0 . 6 1 P 2 0 A 2 T E 01
O . S 9 H 9 1 S 4 I E 01
0 . 6 3 S I 2 * O J E 01
0 .623541 IOE 01
0.6J01621IE 01
0 :104103 igE 02
0.66S1«650G 01
O . I 2 6 9 J 1 I 6 E 02
0.6T639903E 01
O . I 4 9 I 0 4 4 0 E 02
0.6904039TE 01
0.1111692'E 02
O . T O I 2 0 « e i E 01
O . I » 3 I 5 2 0 4 E 02
O.JIO1530E 01
0.21S05««9E 02








0 . 1 4 I 3 6 2 I O B 01










I N C L I N A T I O N
SEI.RNOO LAT. SUN
0. l f ) B I 4 q 6 E 02
0. I«3«0344P . 02
0 . 9 I M K I 2 9 E 00
0 .1V3102SOR 02
0 .908 IS055E 00
0. I « 1 T « 2 2 I E 02
o. « o « 5 J n r > < oo
O.I H3112S6E 02
0 . 9 0 I O O S S 2 E 00
O. IB3163S9E 02
O . H 9 T 4 9 I 4 K E 00
0 .1H11993IE 02
0 . 0 9 4 0 I O O E 00
0. I»)14T15E 02
O . H 9 0 9 0 0 5 I E 00




O . I 0 3 1 2 9 3 2 E 02















RA A S C K K D I N O NODE
SKl.KSOC LONG SI'S
0.344I1200K 01
0 . 3 4 4 I 6 2 4 9 E 01
O . I 3 2 2 1 I 1 4 E 03
0 . 3 4 4 1 3 9 I I E 01
O . I 3 0 2 4 4 9 3 F . 03
0 . 3 4 4 1 01 ASE 01
O . I 2 H 2 K I 1 E 03
0.34409146E 01
0. I26 I9 I21E 03
0 .344002C9E 01
0. I 2 4 K 4 4 2 E 03
0 . 3 4 3 0 4 1 0 C E 01
0. I 2 2 I 3 7 S S E 03
0 . 3 4 3 K 1 4 4 1 E 01
0. I 2 0 I I 0 6 T E 03
0 . 3 4 3 C 0 4 4 H E 01
O . I I H O I 1 1 6 E 03
0.3431332SE 01
O.I I .6096C6B 03
0 . 3 4 3 6 6 2 4 H E 01
0 .1I402993E 03
0.343S9366E 01










• O . IOIS4SOSB 03
0.343I2241B 01
0. t*64l020B Ot
SUN EARTH MOON ANC
O . M 9 4 N 0 9 6 E 02
0 . 9 4 I » I T ( , « E 02
O.S6342I91E 02
O . S » J 2 I 3 4 I > E 02











































































D E C L I N A T I O N
LUNAR ARGUMENT
O . I I 9 1 2 1 4 0 K 02
0. 41 I6JJ9JE 01
O.I24M113E 02
0 . 4 3 » l « « S J E 02
0. I 2 9 « 2 6 « 6 E 02
0 .454640J9E 02











O.S t l l1429B 02
O. I5MS426E 02
0. t02l l110B 02
0.1t202594E 02

















0 .20«5I I 6 6 E 08
O . S 6 V H 2 4 J E 01
0.209022I1E Ot
O.M-.6255IE 01
0 . 2 0 9 S 2 3 « 6 B 06
0 .5M49S20E 01
0 . 2 I O O I 6 0 9 E 06
0 . < 0 0 6 « 6 0 I E 01
0 . 2 I 0 4 » » 2 T E 06
0. t l l»104E 01
0.210969ME Ot
0 . 6 2 2 2 I 4 9 2 B 01
0 . 2 I 1 4 1 0 4 I E 06
0.63I641&1E Ot
0 . 2 I 1 A 1 9 4 2 B 01
0 . t 4 0 l t 0 4 9 E 01
0 .2 I2316S1E Ot
0.64Tt4132E 01
0 . 2 I 2 T 4 1 3 2 E 06
0 . 6 5 4 6 0 6 T 2 E 01





0 . t t05TBIOE 01
0.2I4312IOE 06















0 .41399I1 IE 02































I N C L I N A T I O N
SE1.FNOO LAT. Sl'N




0. 1 H 3 1 I O P 4 E 02
0.»4<)21l6 te 00




0. I 6 3 T I S 1 2 E 02
0 . 9 4 0 4 I 9 6 1 E 00
O . I « 3 1 I 1 4 I > E 02
0.«31S2S2tE 00
0 . l t 311«B9E 02




















0 . (OI36I90B 00
RA A S C E N D I N G NOOK
KEI.KNOO LONG SUM




0 . 3 4 1 3 4 Z 2 2 E 01
0 . 9 3 1 J 9 K 2 2 E 02
0.14311«T4E 01
0.91112T2SE 02
0 . 3 4 3 4 3 4 3 I E 01






O . H 3 6 2 4 I 6 4 E 02
0.343>151tE 01








0.114«t l l lE 02
0.34411543B 01









SUN R4RTH MOON AND
O . * 9 6 9 l 442E 02
0.9I61DD10R 02
0.916SOOT1E 02
0 . 9 S 6 1 4 2 4 3 E 02
0.91S6B121E 02
0.99SI1M4E 02
O . I O I 4 4 9 9 I E 01
O.I011112tE 03
O . I O S 2 9 6 2 2 B 01
O.I01201ME 01
0.109II021B 03
O . I I I 0 0 6 0 I E 01
. 0 . t t2»«4t tE 03
0.11411I56E 01
».I1I65200B 03



































































0 . i e O I 6 S 9 « E 02
0 . 1 M 2 I S K 3 E 02
• .*oei2ioi>E 02
O . I 6 2 I M 6 1 E 02
*. « 2 e 4 2 « M E 02
0. l»2«2!i»BE 02
• .H4649140E 02





0 . 9 0 6 4 4 0 4 1 P 02
O.I»1S5S03E 02
•.*2«3S2T5B 02
*. t«3l l«22e 02
•-•40214ISE 02
• . IK24SO6E 02
••••eOSTIIB 02
• .Kiet ieoB oi
(.••a»l4t*B 02
• . IHOS22IOE 02

















0 . 2 I 6 2 6 4 2 2 E 06
0 . e 7 1 9 9 2 T I E 01
0 . 2 I 6 S 4 1 S S R 06
0 . 6 T I 2 2 2 0 T R 01
0 . 2 1 6 A O S 2 0 E 06
0 . 6 6 1 6 Z 4 J J E 01
0.21.10SS2SR 06
0.6«320R41R 01
0 . 2 M 2 9 1 B O E 00
0 . 6 S T 9 B 4 2 e R 01
0 . 2 M S I 4 S « E 06
0 . < 5 I > « I « 4 K 01
0.2l1124fee 06
0.6J51520JE 01
0 . 2 I K 2 I 6 3 E 06
0.«31Se>IIB 01
0 . 2 I 6 I O S 4 4 E 0<
0.62821S9SE 01
o.2i«2ie4ee oe
O . C 2 0 I I 4 0 4 B 01














RT . «5C . KOO.S
SELENOG LON EARTH
O . M 4 F 4 2 6 A E 02
0.iM>0229!iE 01
O . H 1 6 0 1 S A O E 02
o.S4i>»»e»e 01
O . S S T 2 I 2 I 1 E 02
O . S 2 4 M I 4 9 E 01












O . I 0 0 4 5 « I 6 E 03
0.3952I6SJE 01
0. 102541016 01















I N C L I N A T I O N
SELEVOO I.AT . SUN
0. 1 MTS02SE 02
0. «0}f t32*f>E 00
0.ir31!i220E 02
» . « 0 0 7 I 2 > 6 E 00
». 1»J1M«6E 02





O . I 6 1 T 9 6 6 0 E 02
0 . t»9202T6E 00
O.I*11je>«P 02
o.T«e2iee«e ao
























0 . 3 4 « 2 0 I 9 4 E 01
O . C I 1 2 4 1 I O E 02
0 . 3 4 6 S 4 I 4 9 E 01
0.i l»2«<9»4E 02
0 .346091T4E 01
O . S T 2 e 9 ^ ! > I E 02





0 SI ICH14E 02
























SUN EARTH MOON AND
O . I 2 4 0 9 S 4 1 E 01
0. I 2 ^ 9 4 3 2 « E 03
0. I217K639E 03
0. I 2 9 « 2 M 3 E 03





































































l O l t .




D E C L I N A T I O N
LUNAR ARGUMENT
o. I66M961E 02
O . I I 4 3 8 6 9 I E 0 3
O . I 6 4 0 3 9 3 0 E 02
ft.1163&611E (1
O . I 6 I 0 6 4 S O E 0 2
o . i i * 3 2 4 9 2 E 01
O.IS1094SOE 02
O . I 2 0 2 9 3 1 I E 03
O . I S 4 S 4 8 1 I B 02
O.I1226192E 03
O . I 5 I O I 6 6 1 E 02
0 .1Z422910E 03
O.I4110MOE 02
O . I 2 8 I 9 8 0 0 E 03
O.I43421«1E 02
O . I I 6 I 6 6 J 8 E 03
O . I 3 9 3 8 0 H 6 E 02
O . I 3 0 I 3 S S T E 03
«.13S1122«e 02
O . I 3 2 I O M 3 E 03





• . I360IS54E 03
O . H 8 8 2 7 6 I E 02
O . I 3 9 9 9 I 7 0 E 03
O . I I I 8 9 I I 3 E O S
« . l 4 i g > 6 0 « E 03
0.106MS1IR 02
0.1419418ZB 03
O . I O I 6 1 T I O B 0 2
* . I4»I904B 03
o.i6ino6»E 01
0.1418C181B 01
EARTH MOON D I 5 T .
SELENOC UAT E A H T M
O.I1920611E Of
O . S 2 I 8 9 S 6 0 E 01
0 . 2 l 0 2 t l 2 9 R 06
O.S0061301E 01
O . I I 9 3 2 4 9 3 E 06
0 . 4 9 0 « S 2 0 « R 01
0 . 2 I « 3 « T « 2 B 06
0 . 4 T 4 4 S 0 9 0 E 01
0 .2K40040E 06
0.4J14«el1E 01
4 . 2 I 9 4 2 2 5 S B 06
0 . 4 3 9 9 8 3 I I E 01
O . I I 9 4 3 4 S 4 R 06
0 . 4 2 I 9 S S 6 2 E 01
0 . 2 I 9 4 3 6 S O B 06
0 . 4 0 3 4 2 S T O E 01
0 . 2 I 9 4 2 0 J 9 E 06




0 . 3 4 S 0 3 I 3 4 E 01




0 . 2 I 9 2 4 4 B 4 E 00
0.2«2«»16tB 01




O . I 1 0 0 2 2 2 9 E 06
0 . 2 H 6 C 1 5 1 E 01
0 . t l t02969B 06
O.I95ZS11JE 01
BT. ASC. MOOS
SELENOC LON E A R T H
O . I I 9 0 T 3 2 2 K 03
0 .2062I118E 01
0. I 2 I I 1 I 6 0 E 03
0. » 4 l « l 4 % e 01
0.1231 4 3 3 9 E 03
0. I 6 I 9 S 2 9 S E 01
0. l 2 M 6 « 4 H e 03
0. I39601««e 01
o . i z n « « f j p : 03
O . I M 1 4 1 S 9 E 01
0. ! Z 9 l 9 f 3»E 03
0 . 9 4 S 6 9 4 2 « E 00
0 .13 I20313B 03
O . T I 9 0 6 H 2 T E 00
0 . 1 3 3 2 0 I 1 1 E 03
0 . 4 9 I 6 9 0 2 6 E 00
0. 1 3 S I 9 2 3 S E 03
0 . 2 6 3 T I 4 0 I E 00
0, tJ1M69Se 01
0 . 3 S 2 9 S O T 3 E - O I
0.13915501E 03
-0.10341309E 00
0 . 1 4 1 I 2 6 6 8 E 03
- 0 . 4 2 2 2 S 2 3 6 B 00
0.143092IIE 03
- 0 . 6 5 I 0 6 4 6 5 E 00
O . I 4 S O S I S 6 E 03
-0 . (7<68929B 00
0 . 1 4 T 0 0 5 1 8 B 03
- O . I 1 0 T 9 0 2 6 E 01
>.14»J121E 03
-0. 1 3 3 3 T 2 0 I E 01
O . I 9 0 6 9 6 I I B 03
- O . I S 6 2 T 0 2 4 B 01
O . I S 2 0 3 4 0 0 E 03
-O . IT6900T1B 01
I N C L I N A T I O N
SELESOG LAT. SUN
0 . 1 *3TI 682E 02
0.14*1631«£ 00
0. I H 3 T 0 9 9 K E 02
0.14»92?4F. 00
0 . 1 « 3 > 0 2 3 9 E 02
0 . 141 9 T T I O E 00
0. I K 3 6 9 4 3 6 E 02
O . l l f 51066E 00
0 . t * 3 6 B S e 2 E 02
O . T 3 5 0 I 6 0 0 E 00
O . I « 3 6 T 6 t l > E 02
O . T 3 1 4 6 0 9 3 E 00
0 .1C3^6T2«E 02
O . T 2 t « 7 0 e 8 E 00
O . I « 3 6 5 T 2 « E 02
O . T 2 4 2 4 0 3 9 E 00
0 - 1 8 3 6 4 6 8 5 E 02
O . T 2 0 S S 8 S 8 E 00
0.1«3«}«OOB 02
O . T 1 6 8 3 M 9 E 00
0. I 6 3 6 2 4 T C E 02











O . I 8 3 S S 0 8 0 B 02
( . IMSII12B 00
«.li]63t61B 02
, «.«854390SE 00
RA A S C E N D I N G NODE
SEI.ENOU LONO SUN
0 .3J39P021E 01
0 . 2 4 H 2 9 6 0 H E 02
0 3 S 4 4 4 5 0 3 E 01
0 .2280198PE 02
0 . 3 5 4 9 0 4 6 0 E 01
0.201143S1E 02
0 . 3S535PI 3E 01
0.1II14«1ISE 02
0 . 3 S & 8 0 4 2 2 E 01
0.161I90S9E 02
0 . 3 S 6 2 4 I 8 3 E 01
O . I 4 6 9 I 3 8 9 E 02
0.3SC61008E 01
0. I 2 6 6 3 1 1 I E 02
0 . 3 S 7 0 P 7 9 0 E 01
0. 10636019E 02
0 . 3 5 T 4 9 4 3 6 E 01
O . B 6 0 8 3 1 4 4 E 01
0.551«X«56E 01
0 . 6 5 B 0 6 0 2 0 E 01











0 . 3 9 4 4 I 4 I O E 03
( .36024302E 01
0.35236630E 03
0 . > e O S I 5 4 2 E 01
0.1SOJ5850E 03
SUN EARTH MOON AKO
0. I » 6 » 1 4 2 9 E 03
0 . 1 S 8 6 3 0 4 I P 03
0. I6042431E 03
0 . I 6 2 2 I M I T E 03
O . I 6 4 0 0 4 3 4 E 03
0. i e 5 7 » » » 9 E 03
O . I 6 T J 6 1 9 7 E 03
0. I6933*99E 03
O. I11091 I2E 03
O.I12«3214B 03
O . I 1 4 5 2 4 0 6 E 03



































































D E C L I N A T I O N
tl/.VAR ARGUMENT
0 . 9 0 9 I 3 4 3 T E 01
O . I 4 9 M H 4 3 E 03
O . O S 3 9 0 I 0 9 K 01
«. I M f « 0 « 5 E 03
0.19161026E 01
0. IS364S2SE 03
0. T 4 0 S O I 4 6 E 01
O . I S S F 1 1 T 1 E 01
0 . 6 t 2 4 S S O O R 01
O . I S 1 * 2 0 S J E 01
0. 621SOI4PE 01
0. 1S9*I I«9E 01
O . S 6 3 9 1 I 6 4 E 01









I . IT I6161TE 03
*. t«!«2«*«E 01
* l l l t lMIE 01
• .noes iTiB oi
•.I1S641S4B 01




-O. tO tSHTOe 00
O.I6II1119E 0!
-0.113»e029E 01
t . !03«44l«E 03
EARTH MOON DIST.
SEI.KNOC LAT EARTH
0 . 1 T 2 6 1 2 2 S E 01
0. 1 I M I « 9 « E 06
O . I 4 9 M 9 9 6 K 01
0 . 2 I « 5 « 6 » S E 06
0. I 2 6 » 2 « 2 S E 01
0 . 2 H M 6 T 5 2 E 06
0. 10382651E 01
0 . 2 I C 3 2 H 9 4 E 06
>) . ( I0216134E 00
0. 21 M SI OPP 06
O . S e « 0 2 « M E 00
o. 21 c o f f e e oe
0 . 3 3 I 1 I 0 4 C E 00
0 . 2 l 1 e S 1 2 4 E 06
o . 9S6106ME-01
O . I H 6 « I 1 S E 06
-0. 14099«»9E 00
0 . 2 I T 4 9 S 5 0 E 06
- 0 . 3 T 6 0 S 4 C 2 E 00
0.1I110022E 06
- 0 . * I S O I « 2 » E 00
0.1IT09S22B 06
-0 .0S16I6SBB 00
o . t i 6 n * 0 4 i B oe
- O . I O M S T 1 1 B 01
O.IK6SS14E 06
- O . I 1 I 2 6 2 4 4 B 01
0.1I.4210TE OS
-0 , . l>S646l4e 01
O . t l d T O I S E 0*
-0.1HH111B 01
. O . t l S t i l S O E 0*
-0.20195IS4E 01
0.t lS6S«41E 06
-O. I I4MJ16E *l
RT. ASC. MOON
SF.Lrt.OO IOV EARTH
O . I S 4 T 6 T 2 ^ E 01
- O . J O I 41 904K 01
O . I S 6 6 9 6 1 4 E 03
- 0 . 2 2 1 « l 6 0 r E 01
0 . 1 S P 6 2 I 54E 03
- 0 . 2 4 6 0 1 3 6 I E 01
0. I60S4130E 01
- 0 . 2 6 ( > l T 2 * 1 f 01
0 . 1 6 2 4 6 2 0 1 E 01
- 0 . 2 9 0 0 9 4 6 0 E 01
0.164!t»!OE 01
-0 .31I81901E 01
O . I 6 6 2 9 2 4 1 C 01
-0.11112622E 01
0 . 1 6 H 2 0 S 0 9 E 01





0. l t l91*«2E 01
-0.41>T604ie 01
• . I T S f S O T l E 01
-0 .416660HIB 01




-O. IT .40K4B 01
-0 494912«5E 01
-0.11*4*3468 01
-O.Sl lS l tTSe 01




I N C L I N A T I O N
fKLKSOO I.AT. SUN
0. 6 K I 3 2 A 9 3 E 00





0 . 6 6 H 1 M 3 3 E 00
0 . 1 » 3 4 1 0 I > « E 02
0 . 6 6 4 4 K 1 1 S E 00
0 .1H14J1S2E 02
0 . 6 6 0 I 6 6 6 0 E 00
0 . i r l 4 4 4 2 S E 02
0.e55«5013E 00
0. IP141I09E 02
0 . 6 S I 4 6 I 2 0 R 00
0. l*14!t09B 02
0 . « 4 T O t 6 9 1 E 00
0.1I140526E 02
0 . * 4 2 6 4 4 9 > E 00











• ( IS4144IE 00




RA A S C E N D I N G KODF
SELFSOO I.OSO 51"<
0.14«11010K 01
0 . 3 6 1 0 0 5 4 & E 01
0 . 1 4 6 3 0 2 C P E 03
0.1612216*r 01
0. 3 4 4 2 1 S 0 6 E 01
O.K142391E 01
0 . 1 4 2 2 4 1 2 2 E 01
0 .16 I60624E 01
0 . 3 4 0 2 I 9 1 C E 01
0 .361T1C6T 01
0 . 1 3 » 1 9 I S > E 03
0.16I91144E 01
0.116I6161E 01
0 . 1 6 2 0 4 6 C 6 E 01
0 .314 l l5 tOE 01
0 .3621S9ISE 01
0.112I0191E 03


















SI'S EARTH MOON AND
0 I T 0 2 9 0 T I P 01
0. I 6 » S I ! * O R 01
0. 16612440E 01
0. I . 4 9 2 6 I T E 01
0. I 6 1 I 2 I I 4 E 01
0. I6I31051E 01







































































I I T t .
DECLINATION
LUNAR ARGUMENT
-o . iB iT6 i3»R 01
e. i B s g e o o T G e)
- O . J S I « « f O B K 01
•- I M 0 2 0 6 2 K 01




-0 .44 IS149 te 01
O . I 9 4 I T 2 1 9 K 01
-o.so42Tti»e 01


















• . t t so7 iToe 01
-o . io9564T6e ot
t . t i i toisee 03
-0. I l 4 9 4 2 > 0 e 02
0 31914111C 03
- o . i t o i o T O B g ot
•.ttl46810e 01
EARTH MOON D I S T .
SELENOO LAT EARTH
0 . 2 1 M M 1 0 K OS
•0. 2 4 7 4 4 4 2 H E 01
O . I I 5 0 9 5 4 3 K 0(
- 0 . 2 6 9 M 6 3 7 K 01
0 . 2 I 4 7 9 9 4 2 E 06
- 0 . 2 9 I 9 0 1 I « E 01
0 . 2 I 4 4 9 3 0 0 E 06
-0 .3 I367041E 01
0 . 2 I 4 1 T 6 1 H E 06
-0 .31909549E 01
« . « l l » 4 f 9 4 E Ot
-0. 1S6147«2E 01
0.21151 1 J3R 06
-0 .17679KITE 01
O . t l l i e i l T E 00
-0.19T01904E. 01




0 . 2 I 2 0 5 B 2 6 R C «
- 0 . 4 S 4 8 I 4 0 K C 01
0.21I68988E 08
-0.4T102C12r 01
O . t t l l T I T S r . OC
-0.4906C401B 01
0 . 2 I O C 6 4 0 9 B 0«
- O . S O T 6 9 » 2 B E 01
O.II0441I4G 0<
- O . S 2 4 I O O I 2 E 01
0 .210021 I9B 08
- O . S 3 » » 4 0 5 4 E 01
0 . 2 0 9 J « « 9 4 E 06
-o .5J4e»o teE oi
A . 2 0 9 I 4 1 J S E 0«
-0 5882JZI1E 01
RT. A5C. MOON
SELENOG LOS E A R T H
-O.OOtf t t lM! 01
-0. 9 6 6 4 2 K 4 5 E 01
-0. 18HS720E 01
-0. S"30450TK 01
-o. i e e > i i I9E 01
-0. 399 I09S6E 01
•0.1 640590 1 E 01
-0 .»I4J94**E 01
-0. I62M691E 01
- 0 . 6 2 9 4 1 2 5 2 E 01
-0 .1*092111E 03
- 0 . 6 4 1 T I S 5 5 E 01
• 0 . 1 5 9 9 4 A 4 9 F 01
-0.65129561K 01
•0 . 1 5695962E 01
- o . e i o i r 4 5 i E 01
- O . I 3 4 9 6 0 I O E 03
-0 .8621519IE 01
- O . I 5 2 S 4 9 I 9 E 01
-0 .6931TS43B 01
- 0 . 1 5 0 9 2 6 2 1 C 01
- O . T 0 4 4 2 0 T 2 R 01
-O . I4889049E 01
-0 .1 I42616IE 01
-O.I46»4l l5e 01
-0.1I321009E 01
- O . I 4 4 T T O I 5 E 01
- O . T 1 I 4 I 6 2 9 E 01
-O. I 421002'.E 01
- o . T i e e t e e i E 01
- O . I 4 0 8 0 T 0 2 E 01
- 0 . 1 4 S O I 5 I T e 01
- O . I 1 6 4 9 T 9 0 E 01
-O.T5041046B 01
-O.I361T211E 01
- O . T S 4 B 6 9 1 S E 01
I N C L I K A T I O N
Sr.l.KNOO LAT. SUN
0 .1»J1023<IE 02
O . C O I 41922E 00
0. I « 1 2 » 2 I 9 R 02
0.5<»7 |>I2I>E 00
O. I0120165E 02
0 . 5 9 2 0 6 I 4 5 E 00
0. 1K121494K 02
0 .&M32003E 00
O . I H 2 6 6 1 2 K 02
0 . 5 P 2 5 5 P 2 S E 00
0. 1 «125»9tF, 02
0 . 5 1 T 1 T 5 H 2 E 00
0. I 0125169E 02
0. 5129T343E 00
O.I «1 ! 4 9 1 E 02
0 . S6M 51 S4E 00
O . I B 3 2 1 « 6 2 E 02
0.5611ll4]e 00
0.1K1212P1E 02
0 . 5 S 6 4 5 I 9 0 B 00
0. l e l 2 2 7 4 e E 02
O.S53S1369E 00
0 . i e l 2 2 2 e i E 02
O.S4S6T1I I5B 00
O . I«3 ! t«24E 02
«.»411C344e 00
O. I (3 t l410E 02
0.51BB1IKB 00
•.1C1I10B1B 02
o . s i i o e o a t B oo
0.163201T1B 02
• . S 2 B O I 2 B 1 E 00
O . H 3 2 0 5 0 6 E 02
0 .5>392«8«E 00
O . I B 3 2 0 2 7 T E 02
O . S I B B 2 2 3 2 E 00
RA A f C F X D I N O KODE
5EI.ESOQ LOSO Si:v
0.1624M10E 01
0 . . 1 I I H 2 H 7 9 E 01
0 . 3 6 2 4 2 0 2 S E 01
0 . 1 0 9 P O O P 4 E 03
0.1621T191E 01
0. 3 0 7 1 T 2 B 9 K 01
0 . 3 6 2 3 I 9 7 9 E 01
0 .30S74493E 03
0 . 3 6 2 2 5 0 1 I E 01
0 . 3 0 3 1 I 6 9 6 E 03
0.14219111E 01
0 . 3 0 I 6 » « 9 9 K 03
0.1621 I 9 9 I E 01
0 . 2 9 9 6 6 1 0 1 E 01
0 . 3 6 2 0 4 4 2 5 E 01
0 . 2 9 7 6 3 3 0 3 E 03
0 .16196M7E 01
0 .29S60504E 01
0 . ]6 I»«555E 01
0.29357105E 03
0 . 3 6 K 0 4 4 B E 01
0 . 2 9 I S 4 9 0 5 E 03
0.161T2359B 01






O . I B 1 4 1 T O O B 01
0.1614I929E 01
0 . 2 6 I 4 0 6 9 7 B 01
0.16I15235B 01
O . I 7 9 3 B O B 5 E 01
0 . 1 6 I 2 9 0 3 4 E 01
6 27735291E 01
SI.IS EARTH. MOON ANO
0.11139300E 01
O . I 1 * S 2 ! I I E 01
0. 1 1164021 E 0.1
0. 1 11 76*1 2E 03
O . I 2 9 » » ! 6 2 E 03
O . I 2 1 4 9 I ! > I E 03
O . I 2 6 0 9 4 5 4 E 01
O . I 2 4 I 9 1 5 I E 03
O . I 2 2 2 » 2 I 1 E 03
O . I 2 0 3 6 6 2 7 E 01
O . I I B 4 4 3 5 I E 03
O . I I 6 5 1 3 B O B 03
O.I I4M614E 01
O . I 1 2 6 1 2 I O E 01
0.110M961E 03
O . I 0 6 T I B 0 6 E 03
• . I06TSOI3E 01






























































D E C L I N A T I O N
LUNAR AROUHKNT
-O.I1S29299E 02
0 - > J 3 6 4 3 f 2 K 03
-0. I 3 0 2 4 F 0 6 E 02
O . I 2 S 8 0 < > 2 9 E 03
-0. t)504.1«3E 02
0 . t219«204E 01
-0.1396107SE 02
0.i lOI6S13E 01
-0 I 4 4 1 I 9 2 3 E 02




















• . IS4C732IB 03
-0. I 7 8 4 8 I T O E 02
O.IM16666E 01
-O.I6001117E 02
0 . 2 5 9 S I I « 2 E 01
-A. I « I 2 « 4 « 9 E 02
* .16l«4«t tE 01
EARTH MOON D I S T .
SELENOC LAT EARTH
0 . 2 0 P 6 9 2 6 1 K 0<
- 0 . 5 6 2 H O S 9 0 E 01
0 . 2 0 P 2 3 4 1 S R 06
-O.S956I166E 01
0.2077«e6«e 0<
-0 .6016 I714E 01
0 . 2 0 7 2 9 6 6 S K 06
- o . 6 i « i < i f > 4 2 E 01
o .20«« i«e i>E oe
-0 . t2«09992E 01
o.2oe3353ie oe
- 0 . < l « S 2 4 4 t E 01
0 . 2 0 S K 4 T 1 6 E 0«




- o . e e i 2 i 2 o e E oi
0.2043«21IE 06









0 . 2 0 I I 6 6 C 1 E 06
- 0 . ( T « 2 6 I 2 T B 01
0.20I1T10IB 06
-0 .6T6416SSE 01






- O . I 1 4 2 2 9 1 B E 03
-0 .15*3I701G 01
-0. I 3 2 0 C 9 1 I > E 03
-0. '60:4922C 0)
-0. l 2 9 K 9 l « T e 0}
- 0 . 1 6 2 I 4 3 3 H E 01
-0 .12K9&10E 03
- O . T 6 2 4 T T 6 M ? 01




- O . I 2 0 9 9 4 1 1 E 03
-0 . 156123C9f: 01
- O . I I 0 1 2 2 2 6 E 03
-0. 15282922F, 01
- O . I 1 6 4 3 0 H I E 03
-0 .74TS0043E 01
- 0 . 1 1 4 1 2 0 0 I E 03
- O . T 4 I I 6 9 6 9 E 01




-O . IOT01261E 03
-0 .11496028E 01




-e . t9««>l79E 02
-0.6T6I0116E 01
- O . I T 4 I 9 H 9 9 E 02
- 0 . e « 3 4 T I 5 » E 01
-0 .«49644I3B 02
- 0 . 6 4 T 6 T 2 I S T E 01
I N C I . I N A T I O S
SKI.ENOG LAT. Sl!N
0. 1 X 3 2 0 0 0 4 E 0?
O . S I 3 4 0 0 I 4 E 0 0
0. 1 0 3 1 9 9 2 T E 02
O . S O H C S 5 J 7 E 00
0. 1 « 3 I 9 > O I E 02
0. 501C0144E 00
0. I « 3 I « 7 0 ! > E 02
0. 4 9 0 I 2 4 6 9 F 00
O . I M I 9 6 3 6 e 02
0 . 4 9 1 6 2 9 3 4 E 00
O.K119S9IE 02
0 .4e*51S45E 00
0 . 1 H 3 1 9 5 T C E 02
0.4(33*292* 00
0. I 6 3 I 9 5 6 5 P 02
0 . 4 1 6 2 3 I 4 7 E 00





0 . 4 6 2 6 6 1 4 R E 00
O.K319107E 02
0 .4S1436I IE 00












RA A S C E N D t N G fiODK
5ELESOO L0^0 SI'*
0 - 3 6 I 2 3 4 2 I E 0 1
0 . 2 7 M ? 4 f > ( > E 0 3
0 .3611 P4M E 01
0.21329e«3e 01
0 . 1 6 I I 4 I 7 0 E 01
0 . 2 7 1 2 6 ! I 7 7 E 03
0 . 3 6 1 1 0 6 ^ 2 E 01
0 . 2 6 9 2 4 0 7 2 E 03
0 . 3 « I O T 5 Z « R 01
0 . 2 6 7 2 I 2 6 6 E 03
0 .36106049E 01
0 - 2 » " , I P 4 5 9 K 03
0 . 3 6 I O A O S 3 E 01
0.2631!t652E 03
0 . 3 6 I 0 4 9 7 A E 01
0 . 2 6 1 I 2 B 4 3 E 03
0 . 3 6 1 0 A i > 3 e E 01
0 . 2 3 9 I 0 0 3 6 E 0)
0. 1610761 9E 01
0.2S107221E 01
0 . 3 6 I I O S O O E 01















SUN H A R T M MOON ASO
0 . 1 0 2 T - H 3 E 01
0 . I 0 0 7 9 D S 4 E 03
0 . 9 » 7 > 5 . ' S 4 I E 02
0 . 96770H6E 02
0 . 4 4 1 4 6 3 4 7 R 02
0.92111664^ 02
0 . 9 0 6 ( 6 6 I 9 E 02
O . M 6 I 0 9 9 0 K 02







































































D E C L I N A T I O N
LUNAR ARCl>(KNT
-0 . I H 2 2 2 9 I 3 E 02
0 .164I9720E. 03
-0. I IH«5«96E 02
0.2663M39E 0}
- 0 . 1 « 3 l 6 i > 2 9 E 02
0 . 2 6 B 9 2 9 I 6 R 0)
-o .v»3 i s i64E oi
- 0 . 2 7 I 1 I 2 3 9 E 03
-o . i§2eo43SE 02
0 . 2 7 3 7 0 6 9 H E 03
-0. I 6 2 I 2 2 S 4 E 02
0 .27611273E 03
-0. I M I 0 3 2 ( E 02
O . I 7 e S 2 9 4 2 C 03
-0. I 7 9 7 4 4 S 9 E 02




0 . 2 6 5 6 4 2 4 9 E 03
- 0 . 1 T 3 6 2 7 2 S E 02
0 . 2 B e > 0 0 0 7 E 03
- O . I T 0 9 1 I 4 9 E 02
0 .29076693E 03
-O.K7S620SE 02
* . 2 9 3 2 4 2 « 4 E 03
-0 .1S44J331B 02
0 .29572670E 03
-o. l ioiaioie 02
0 .2982US7E 03
- O . I S 6 7 6 1 6 7 E 02
t . 3 0 0 T I T « T E 03
-O. IS243304E 02
O.J032234SE 03
- O . I 4 7 « 0 3 » 3 E 02
• - 3 0 S 7 3 S 2 I E 03
EARTH MOON Dl ST .
SELENOO LAT EARTH




0 . 19,P9e*46E 06
-0 .6S733973E 01
0 . 1 9 * A 3 f c 4 Z E 06
-0 .64960274E 01
0. I 9 > 0 < » : 3 1 E 06
- 0 . 6 < 0 6 > 4 T 3 £ 01
0. 191666S3E 06
- 0 . 6 3 0 J « 6 e O R 01
0. I9T2S1I3E 06
- 0 . « H ) I 1 9 2 K 01
0. I 9 6 B S 0 3 0 E 06
-0. 6 0 6 e 6 1 5 4 K 01
O . I 9 M G 5 2 T E 06
- O . S 9 3 2 6 3 5 I > E 01
O . I 9 6 0 9 T 2 I E 0 6
- O . S T e S I J S l E 01
O . I > J t 4 T 2 3 E 06
-0 .36263420E 01
O . I 9 S 4 I 6 4 S E 06
- 0 . 5 4 5 6 4 6 I J E 01
O . I 9 S I 0 6 0 4 E 06
- O . J 2 T 5 T 3 S S E 01
O . I 9 4 6 I 6 9 5 B 06




- 0 . 4 6 T I 4 2 T 3 E 01






-0 .9249 .14(«G 02
-0.6.1072330E 01
-0 . 9 0 0 0 t 9 Z f t E 02
-0 .»26)*H2E 01
- O . B T S O M t T R 02
- O . S 9 3 4 3 ( I T 2 E 01
-O.I>44t102£E 02
-0.37314S41E 01
-0 . r2 - lT119Se 02
-0.3M1e422E 01
-0.19940252E 02
-0. 5 2 9 3 H 471E 01
-0. 11391622E 02
- 0 - S O S 9 T 9 9 1 E 01
-O.T4I411S.1E 02
-0. 4 I160S06E 01
- O . T 2 2 9 0 1 5 I E 02
-0. 4 S 6 3 0 0 1 T E 01
- O . C 9 7 2 T 9 3 9 E 02
- 0 . 4 3 0 1 0 7 9 9 E 01
- 0 . 6 1 I 6 1 B 3 2 E 02
- 0 . 4 0 3 0 T 3 9 7 E 01
- O . C 4 S 9 3 I T 1 B 02
- 0 . 3 T S 2 4 T S 6 E 01
- 0 . 6 2 0 2 3 2 T 6 B 02
- 0 . 3 4 C 6 I 0 9 9 E 01
- O . S 9 4 3 3 4 3 I E 01









I N C L I N A T I O N
SKI.EMOO LAT. SUN
O . I 6 3 2 0 0 9 0 E 02
0 . 4 2 0 3 1 4 0 2 E 00
•0 . K 3 2 0 I 2 7 K 02
0.41433144E 00
O . I * 3 2 0 I 4 2 E 02
0. 4 0 9 S 4 3 C 6 E 00
0 . 1 > 3 2 0 > « O E 02
0 . 4 0 4 I 1 2 9 0 E 00
0. 1 » 3 2 0 I 2 2 E 02
0 . 3 9 e i O S 4 » E 00




O . I P 3 I 9 9 4 1 E 02
0 . 3 H 2 3 3 2 2 3 E 00
0. l « 3 l 9 f U 6 E 02
0 . 1 T 6 t 4 « 4 0 E 00
O. IP3K106E 02
O . J T 1 3 4 8 0 2 E 00




O . I 6 3 1 9 I 6 9 B 02
0.35418793E 00
O.K316941B 02
0 . 3 4 9 2 4 9 4 4 E 00
0 .1«3<«««9e 01
0 . 3 4 3 7 0 4 3 2 E 00
O . I « } | > 4 I 4 E 01
0 .336 I3340E 00
O . K 1 I I I I 7 E 02
O . I 3 2 3 9 6 6 0 E 00
O . H 3 I 7 7 9 4 E 01
0 .327040S5E 00
RA A S C E N D I N G NODE
SELE.SOG LONG M;N
0 . 3 6 I 6 I X 9 3 K 01
0 . 2 3 K I I I 9 I H E 0 3
0 . 3 e i P O I 4 5 E 01
0 .23619I02E 03
0 . 3 6 I 9 2 3 9 3 E 01
0.2 .14762K6E 03
C . 3 6 2 0 K 3 K 4 E 01
0 . 2 3 2 7 3 4 6 8 E 03
0 . 3 6 2 I 9 0 4 4 E 01
0 .23070650B 03
0 . 3 « 2 3 3 3 I O E 01
0 . 2 2 « 6 7 « 3 2 E 03
0.3624B090E 01
o. t ieesoi iE o>
0 .36263306E 01
0 . 2 2 4 6 2 1 9 I E 03
0 . 3 6 2 7 « « 6 e E 01
0 . 2 2 2 3 9 3 7 0 E 03
0 .36294 te4E 01





0 . 3 6 3 4 2 7 4 5 E 01
0 . 2 I 4 4 I 0 7 5 B 03
0 .363S66KOE 01
0 . 2 I 2 4 S 2 4 9 E 03
t.l«3144IOE 01









0. 60l>r ,5557E 02
O.SBt3f t91«E 02
O . S 6 4 1 0 K 3 9 E 02




0 . 4 5 I O T 3 5 5 E 02
0. 4 2 6 I 8 1 4 4 E 02
0. 40515«««E 02
0 .36206404E 02
« .3» I6S«6IE 02
«.13&t)S94E 02















































t 3 2 4 .
tu t .
1332














D E C L I N A T I O N
LUNAR ARGUMENT
-0. I 4 2 > « 4 I 1 E 02
0.10625210E 0)
- 0 . 1 3 T 6 6 4 3 I E 02
0 .1I01T401E 01
- O . I 1 2 2 1 6 I 6 F 02
0.1I129967E 01
0 . 1 l 5 t 2 « 4 6 E 01
-0. I 2 0 5 2 S 4 I E 02
*.3I«15964E 01
-0. 1 I 4 3 2 9 1 K E 02
0 . 1 2 0 H 9 2 4 2 E 03
-0. I 0 7 9 2 0 1 1 E 02
0.12142600E 01





• . 3 3 I 0 2 3 4 2 E 03
-0 .60446146E 01
« . J 3 I S S 2 0 « R 03






- 0 . 5 0 M I 9 6 T E 01
0 .1«362«4IE 01
-0.41169I15B 01
( .140 I1 IOTE 01
-0.15S11151E 01
( . 1 4 6 6 2 A T 2 E 01
- 0 . 2 T A 0 0 7 0 2 E 01
•.15III666E 01
EARTH MOON D I S T .
SFLENOO LAT E A R T H
0. I 9 1 7 2 A I O F Ot
- 0 . 1 9 M 6 2 6 S E 01
0 . 1 9 1 5 P 3 2 1 F 06
- 0 . 1 7 3 4 T 2 6 6 E 01
O . I 9 3 4 6 P 4 S E 06
- 0 . 1 4 0 0 1 1 T O E 01
- 0 . 3 2 K 5 2 I O E 01
O . I 9 1 1 2 2 2 3 K 06
- 0 . 2 9 S 0 3 2 f > ( E 01
0 . 1 9 3 2 9 1 SPE 06
- 0 . 2 6 1 6 I 9 2 I E 01
O . I 9 3 2 « 9 6 2 E 06
-0 .21«6T259B 01
O . I 9 3 3 1 6 4 1 K 0 6
- 0 . 2 U 2 ^ 6 0 1 E 01
O . I 9 3 1 1 2 2 A E 06
- O . I 6 2 4 3 4 2 9 E 01
0. I934S693E 06
•0. IS321306E 01
O . I 9 3 J T 0 3 3 E O t
-0. I 2 3 > 3 « « « E 01
O . I 9 3 1 I 2 2 1 E 06
- 0 . 9 4 I 9 6 I K 2 E 00
O . I 9 3 6 6 2 4 3 E 06
- 0 . 6 4 4 2 0 2 0 3 E 00
o. i9<oeoj te 06
-0 .34Se9«9SE 00
O . I 9 4 3 0 5 5 9 E 0<
- 0 . 4 T I 4 4 5 1 4 E - O I
O . I 9 4 5 5 T 5 2 B 06
0 . 2 S O H 0 4 0 I E 00
0 . l t4 r !94SE 06
0 . 5 4 T S O I 2 I E 00
O.I«S11«61E 06
0.6421IS52E 00
RT . ASC . MOON
SEI.KNOO I.ON FARTH
-0. 4 e » 4 7 5 « l > E 02
-t . I 6 2 9 7 J 1 I E 01
- 0 . 4 4 1 0 2 1 T 2 E 02
-O. I1009410F: 01
- 0 . 4 I S 6 K 6 I I 4 E 02
- 0 . 9 K S 1 4 2 2 0 R 00
-0.660(11620^ 00
- 0 . 3 6 S I T T 5 « E 02
-0 . 334931 1 6E 00
-0 .3400P210E 02
-O .H35461fE-02
-0 .31 S09 I92E 02
0.1I104230R 00
-0.29020915E 02
0 . 6 4 I 6 9 K 2 9 E 00
- 0 . 2 6 S 4 3 9 9 T E 02
0 . 9 6 4 M I « S E 00
-0.2<01f5ME 02
0 . 1 2 * 4 I U e 2 E 01
• 0 . 2 1 6 2 4 B 4 K R 02
O . K O I O 4 0 E 01
- O . K I ' I O I S E 02
O . I 9 I 5 2 I 1 3 E 01
-0 .16153I29E 02
0 . 2 2 2 3 9 3 S 1 E 01
-0.1413SIT5E 02
0.15214969E 01
- O . I 1 9 2 9 I 0 3 E 02
0.2*2528396 01
-0 » 5 3 4 T S 2 e B 01
0.11I66996E 01
- O . T I S 2 0 4 3 4 B 01
0 . 3 4 0 I 1 T I I E 01
-0 .4T6066SIB 01
0.1«» 6IST9E 01
I N C L I N A T I O N
SELESOC LAT . Sl'N
0. I D 3 I 7 4 6 I K 02
0 . 1 2 I 4 H 2 0 4 E 00
0 . 1 9 1 I T I 0 4 E 0 2
0. 1IS92371E 00
0. I F 3 I 6 7 1 0 E 02
0 . 3 I 0 3 6 7 4 0 E 00
0 . 3 0 4 K I 410E 90
0 I K 1 I 5 9 I 3 E 02
0 . 2 9 9 2 6 7 7 0 E 00
0. 1 H 1 I 5 5 I S E 02
0 . 2 9 3 7 2 7 H 6 E 00
O . I 0 3 1 5 0 H E 02
0 . 2 « » l 9 t » 7 E 00
0. 1 « 3 1 4 6 4 I E 02
0 . 2 6 2 6 7 7 0 2 E 00
0 . i e l 1 4 l 9 0 E 02
0 . > 7 T I 6 9 t 2 E 00
O . I H 3 I 3 7 3 1 E 02
0 . 2 7 I 6 1 T I 2 E 00
0. I H 3 1 3 2 6 6 E 02
0.2«2009Se 00
0. I 6 3 I 2 T 9 6 B 02
0 . 2 6 0 T 4 3 I 9 E 00
O.I611212SE 02
C . 2 5 5 3 0 S 7 3 K 00
« . t63M«S2E 02
0.149H9026C 00
0. K1II160K 02
0 . > 4 4 4 < « T « B 00
O . I 6 3 1 0 9 I O E 0 2
O.I39I1114B 00
0. I 6 3 I 0 4 4 S E 02
0 . 2 3 3 7 9 S J T B 00




0. 3«4)40 t>E 01
0 .20211 I 0 2 E 01
0 . 2 0 0 2 P 2 6 9 E 03
0 . 3 6 4 6 1 0 S 7 E 01
0. 19*2^41 ^ K 01
0. 14622600E 03
0.3««S<l>2e 01
O . I 9 4 I 9 1 6 4 E 03
0 . 3 6 4 4 7 0 2 0 F 01
0. I 9 2 1 6 3 2 6 E 03
0 . 3 6 5 0 7 6 ( > 1 R 01
0. I 9 0 I 4 0 A 7 E 03
0 . 3 6 5 I 7 6 4 0 E 01
0 . 1 e « M 2 4 6 E 03
0 . 3 6 ^ 2 6 f i e 4 e 01
0 . 1 « 6 0 « 4 0 4 E 01
0.16535394E 01
0 . 1 B 4 0 9 S 6 I E 03
0.16S4116PE 01
O . I « 2 0 2 T I T E 01
0.16J50I96E 01






0. I T 3 9 I 3 2 2 E 03
0.16M06I3E 01





MIN K A R T H MOON A SO
0.241979.1*1: 02
0 . 1 9 4 P 6 5 3 S E 02
0 I T I 2 6 6 2 9 R 02
0. I 4 7 6 9 3 2 C E 02
0 .124039MF 02




O . I 0 6 1 1 2 7 9 E 01
0 . 2 0 3 3 9 0 4 8 E 01
0 .421I124TE 01
0.6S«61t06B 01
0 8 9 I 4 2 2 2 8 E 01

















































M O B .
Mi l .
1416.
D E C L I N A T I O N
LUNAR ARGUMENT
- 0 . 2 0 0 M 2 2 J E 01
0.3S360024E 03
«. 3S60T2»SE 0)
-0. 4 S 9 H B 3 3 9 E 00
0. 3S(S3S90E 03
0 .31061 4 4 7 E oo
o. to i -esss iE oo
0 . 1 0 7 7 2 4 0 I E 01
0 . 3 4 3 I 2 1 1 6 E 01
0 . m 3 « 6 l 0 4 E 01
a . & « 6 2 s o 2 0 E 01
0 . 2 5 9 3 3 9 1 8 R 01
0 . « 2 « 2 3 1 2 6 E 01
EARTH KOO-i D I S T .
SEI.E-.OC LAT E«RTH
0. I 9 S 4 6 6 2 I E 06
O.U34H22F. 01
0. I 4 2 3 f S41E 01
o. I 0 6 I 9 0 O E oe
0 . 1 7 0 9 4 « 7 4 E 01
0 . 1 9 6 5 » 5 9 4 E 0«
0. 1 9 9 0 7 4 0 6 E Of
0 . M T O O t 30E 06
O . Z J 6 T 3 Z 5 - . E 01
0 . 1 9 7 4 3 6 0 1 F 06
O. I J386621E 01
O . I 9 T O M 6 9 E 06
0 . 2 < I 0 4 2 1 1 1 E 01
RT. A « C . KOON
SELENOO LOS EARTH
- 0 . 2 4 2 0 3 9 I 3 E 01
0 . 3 9 < l l t l 2 e 01
0. 42076211E 01
0 . 2 2 6 6 0 3 1 2 E 01
0 . 4 4 S 9 I 6 2 1 E 01
0 . 4 S 9 6 K 1 I 1 E 01
0 . 4 T O I 3 1 6 6 E 01
0 . 6 9 I S 9 2 9 0 E 01
0 . 4 9 3 3 6 ( > C 2 E 01
0 .«225S9(1E 01
0 .3 ISS9I11E 01
O . I I 5 2 6 2 T 2 E 0 2
O . M 6 7 6 S 6 I E 01
I N C L I N A T I O N
SE1.ENOC L A T . SUN
0. H*309S3«E 02
0 . 2 2 » 2 0 < > S 4 E 00
0 . ? 1 7 " C S 2 S E 00
O . I » 3 0 f 6 6 1 E 02
0.21 2TSS16E 00
0. l e l O » 2 M E 02
0 . 2 0 T S P 2 3 I R 00
0. I f 3 0 1 C 4 9 E 02
0 . 2 0 2 4 4 6 3 P E 00
0. I » 3 0 1 4 6 3 C 02
0 .191349868 00
0. IM01093E 02




0. I t M O t O ^ E 01
0. 1 6 3 7 7 0 4 4 E 03
0. 3 6 S K 0 5 K 9 E 01
0. I 6 I 7 4 I I I 2 E 03
0 . 3 6 A R 0 6 2 6 E 01
0. IS911319P 03
0 . 3 6 S > O I 2 9 E 01
O . I 5 7 6 « 4 J 6 E 03
0..16S79133E 01
0.15S65590E 03
0 . 3 6 K 7 7 f 7 f E 01
0. I S 3 6 Z 7 2 2 E 03
SUN E A R T H MOOV ASG
0 . 1 Kl 9 7 H 4 A E 02
0 . 2 2 7 9 S 4 9 0 E 02
0. 2 - - .OPOO.32f 02
0 . 2 7 3 S 4 2 2 4 E 02
0 . 2961 7 S 4 0 E 02



























-30 02 46 8 10 12 14 16 18 20 22 24 26 28
Date, February 1979









180 0 2 4 6 8 10 12 ' 14 16 18 20 22 24 26 28
Date, February 1979
(b) Earth-moon distance in nautical miles.








-180 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Date, February 1979













024 6 .8 10 12 14 16 18 20 22 24 26 28
Date, February 1979
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(f) Lunar argument time history.









0 24 6 8 10 12 14 16 18 20 22 24 26 28
• Date, February 1979




















































































































0 246 8 10 12 14 . 16 18 20 22 24 26 28
Date, February 1979
(h) Selenographic latitude and longitude of the earth.







































































- 1 0 - 8 - 6 - 4 - 2 0 2 4 6
Selenographic longitude of the earth, deg
10
(i) Selenographic latitude as a function of seleno-
.graphic longitude for the earth.
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(j) Selenographic latitude of the sun.
Figure 2. - Continued.
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(k) Selenographic longitude of the sun.
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Selenographic longitude of the sun, deg
(1) Selenographic latitude as a function of seleno-
graphic longitude for the sun.
Figure 2. - Concluded.
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(e) Right ascension of the ascending node.
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(f) Lunar argument time history.
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(j) Selenographic latitude of the sun.
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(1) Selenographic latitude as a function of Seleno-
graphic longitude for the sun.
Figure 3. - Concluded.
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(d) Inclination of the earth-moon plane.
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(1) Selenographic latitude as a function of seleno-
graphic longitude for the sun.
Figure 4. - Concluded.
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(f) Lunar argument time history.
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(h) Selenographic latitude and longitude of the earth.
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(k) Selenographic longitude of the sun.
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Selenographic longitude of the sun, deg
(1) Selenographic latitude as a function of seleno-
graphic longitude for the sun.
Figure 5. - Concluded.
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(d) Inclination of the earth-moon plane.
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(e) Right ascension of the ascending node.
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(f) Lunar argument time history.
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Q) Selenographie latitude of the sun.
Figure fr. - Continued.
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(1) Selenographic latitude as a function of seleno-
graphic longitude for the sun.
Figure 6. - Concluded.
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(e) Right ascension of the ascending node.
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(f) Lunar argument time history.
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(h) Selenographic latitude and longitude of the earth.
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Figure 7. - Concluded.
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(b) Earth-moon distance in nautical miles.
Figure 8.- Graphical ephemeris data for August 1979.
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Figure 8. - Concluded.
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(b) Earth-moon distance in nautical miles.
Figure 9. - Graphical ephemeris data for
September 1979.
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(d) Inclination of the earth-moon plane.














6.03 0 2 4 68 10 12 14 16 18 20 22 24 26 28 30
Date, September 1979










2 4 68 10 12 14 16 18 20 22 24 26 28 30
Date, September 1979
(f) Lunar argument time history.










0 2 4 68 10 12 14 16 18 20 22 24 26 28 30
Date, September 1979













































































0 2 4 6 8 10 12 W 16 18 20 22 24 26 28 30
Date, September 1979. . . -







































- 8 - 6 - 4 - 2 0 2 4 6 8 1
(i)
Selenographic longitude of the earth, deg
Selenographic latitude as a function of Seleno-










0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Date. September 1979















0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Date, September 1979
(k) Selenographic longitude of the sun.
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(1) Selenographic latitude as a function of Seleno-
graphic longitude for the sun.
Figure 9. - Concluded.
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Figure 101- Continued.
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(1) Selenographic latitude as a function of seleno-
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Figure 11.- Concluded.
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Figure 12. - Concluded.
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; .0 .19I4935^E 02
O M I S 0 9 2 6 2 E 01
• O . I 9 1 4 8 2 T 7 E 0 2 -
O.I 1463046E 01.
0 .19147131E 02:
O . I I 4 5 6 7 6 6 E 01:
O V I 9 I 4 5 9 2 2 B ! 0 2 -




0:1 1 317580E, 01
O. I9141970E.02


























, 0 .34510277K 03
• 0.783S2625K 01
; 0:34 30764 IK 03
0:78420109K:01
' 0.34I05005E. 01' •
0^.784*5436B 01
. 0'. 33902368E 03,






0 . 7 B 7 2 3 I 3 3 E 01




















SUN BARTI) MOON ASC
'O.I609561SE 01.- .
;•••»•"'•«*"" •






O . I 4 6 0 6 8 2 4 E 03
O . I 4 4 2 2 3 1 P E 03












































































































-0 .9I IS349 .OC: 00
0.21SC9909E 06









0 . 2 I B 4 9 U S E 06
-0.22602964E 01




























































I N C L I N A T I O N
SELEVOO LAT. Sl'N
O . I 9 I 2 4 I S C E 02
O . I 1 0 3 0 I 8 0 E 01
.0 .18 I22740E 02
0.11001230E 0-




0 .19I I8133E 02
0 . 1 0 9 2 2 \ 5 < e 01
0.19I1149CE 02
O . I 0 8 9 5 0 4 0 E 01
O. I9116314E 02
O . I O B 6 1 B 6 6 E 01

























0 . 3 0 B 6 2 7 9 I E 03
0.19I19930E 01

































SUN EARTH MOON ASC
0.12719543E 0.1
O . I 2 S 9 B 7 0 4 E 01

















































































































































































































































































































































































































































































































































































































































































0 . 2 0 2 4 2 7 9 I E 06
-0 5 6 4 2 1 I 2 I E 01
0.20196643E 06
-O.S7012746E 01



































- O . S 6 6 2 7 4 1 2 E 01
-O.B7462P .H4E 02
-0.5J3492S2E 01










































































0 . tOI91J26E 01
O . I 9 7 I 7 8 I S E 03
0. 8024461.1 E 01
0.19515I86E 01










































































































































































0 . 1 9 6 2 T 2 2 3 E 06
0 . 9 0 6 « 2 7 7 6 E 00
0.1963S497E 06















- 0 . 4 4 P 3 4 B 9 7 E 02
-0.2U45270E 01
-0.42344947G 02









































































0 . 8 I 0 3 7 3 9 9 E 01
O. IC273M2E 0)
O.H075982E 01
O . I E 0 7 0 4 8 I E 03
0 . 6 I 1 I 2 6 3 5 E 01
0.1&e(78SlE 03
0 . e i l 4 T 2 < ) O F 01
0.15665220E 03
0 . e i l 7 9 8 B 3 E 01
O . I 5 4 6 2 5 8 9 E 03
0.81210405E 01
0.15259957E 03






0 . 8 I 3 1 1 2 P O E 01

















SUP EARTH MOOS A-1G



































































































































O . I 9 8 9 2 4 2 4 E 06
0 .4496M96E 01




























0 . 2 § 5 0 9 » f > 9 E 01
0.2S549863E 01
'O .S I24 te69E 01
0.27569763E 01
0 . 7 3 9 0 9 8 I I E 01
0.295364I9E 01
0 . 9 f 5 0 5 l « O E 01
0 . 3 I 4 4 7 9 6 4 E 01



























0 . 7 5 0 4 2 9 7 I K 00
O . I 9 0 9 9 4 P O E 02
0.7454S087E 00
O . I 9 0 9 D 7 1 0 E 02
0 .7404B660E 00
0 . 1 9 0 9 7 9 9 I E 02
0 .73SS4480E 00




O . I 9 0 9 6 I 5 8 E 02























R A - A S C K N D I M ; NOOK
SEI.ENOG LONO Sl!S
0 . 6 I 4 2 2 I 0 9 E 01
O . I 2 6 2 S 1 C 2 T C:
0 . « I 4 2 6 I 7 3 E 01
O. I2423062E 03
0 . f l 4 2 C 9 ? 3 E 01
O . I 2 2 2 0 4 2 2 E 03
0.8!430680E 01
O . I 2 0 1 7 7 r i E 03
O . B I 4 3 I 3 9 5 E 01
O . I 1 8 I 5 I 3 9 E 03
0 .6143I26CE 01

























SUN EARTH HOON ANC
0.!S59«76'JE 02



































































































































































































O . I 9 0 9 4 0 2 6 E 02
O . I 9 0 9 4 2 0 3 B 02
0.6S418542E 00
O . I 9 0 9 4 4 I 7 E 02
0.65023627E 00
0.19094663E 02
0 . 6 4 5 7 0 7 T O E 00
0.19094937E 02
0 .64119909E 00 '
O . I 9 0 9 5 2 3 E - E 02
0.63671023E 00 '
O.I90955S5E 02























O . B 1 4 I 0 2 4 0 E 01
0.89780504E 02 '
0 . 8 I 4 2 I 0 1 9 E 01
































SUN EARTH MOON ASC
0 .9S328M3E 02
0 . 9 7 4 4 3 3 6 I E 02
0.99550401E 02
O . I O I 6 5 0 0 2 E 03





















































































































0 .209 I70S3E 06
0 : 6 2 6 6 4 9 I 3 E 01
0 . 2 0 9 4 8 7 1 I E 06
0 .6I652819E 01
0 . 2 0 9 e O O ? 7 E 06
0.6055S4S5E 01
0 .2 I01I177E 06
O.S9375064E 01
0 . 2 I 0 4 I 9 7 8 E 08
0 . 5 S I I 3 9 7 4 E 01






























































I N C L I N A T I O N
SEl.ESOG LAT. SL'S
0 . 1 9 0 9 9 3 0 7 E 02
O . S B 4 I 2 0 6 7 E 00
0.19099574E 02
O . S 1 9 H 2 2 9 6 E 00
0.1909981SE 02
O.S7S53484P 00
































0 . 8 1 6 7 I 6 I 2 E 01
0.&330029SE 02
0 .6 I698499E 01
O . S I 2 7 3 4 9 0 E 02
0 . 8 I 7 2 C 5 0 3 E 01










































































































































0 . 1 2 J 6 7 e « 9 E 03
•0 .42060090E 01
0 . 1 2 5 8 l i e 6 E 03
0.4060S651E 01
-0 .12793298E 03
0 .3909746IE 01 '
0.15004200E 03
0:3153t025E 01





O . J 0 7 9 5 7 0 I E . O O
0.1909BI95C 02
0 .50379017E 00
O . I 9 0 9 7 7 2 6 E 02
0.499630S5E 00
0 :19097222E 02 '
0.49541SHE .00









,0 .16e i5623F 02 '
0.62293513E 01
0 , 1 4 7 f B 7 e 5 E 02
O . B 2 3 2 6 S 7 6 E 01
'0 .1276173SE 02
• O . B 2 3 S 9 6 4 4 E 01 .
0.10134616E.02
0 . 8 2 3 9 1 7 4 6 E 01
O . B 7 0 7 C 0 2 6 E 01
O.B2423104E 01
0 . 6 C S 0 5 1 9 C E 01
•O.B24S3655E 01
. 0 . 4 6 S 3 4 2 2 0 E 01
SUN EARTH MOOS ASO
4.I6130139E 03
O.U918433E 03
O . I 7 I O S 3 9 6 E 03
0 . 1 7 2 9 0 5 4 I E 03
• 0 . 1 7 4 7 2 4 5 8 E 03
•«':17&46e706 03
























-30 024 6 8 10 12 14 16 18 20 22 24 26 28 30
Date, January 1980










0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Date. January 1980
(b) Earth-moon distance in nautical miles.




02 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Date, January 1980

















19.09,.0 24 6 8 10 12 14 16 18 20 22 24 26 28 30
Date, January 1980
(d) Inclination of the earth-moon plane.









0' 2 4 6 8 10 12 14 16 18 20. 22 24 26 28 30
Date,January 1980











0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Date, January 1980
(f) Lunar argument-time history-.










0 2 4 6 8' 10 12 14 16 18 20 22 24 26 28 30
Date, January 1980



















































































































































0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Oale,Januaryl%0
(h), Selenographic latitude and longitude of the earth.






































































- 1 0 - 8 - 6 - 4 - 2 0 2 4 6
Selenographic longitude of the earth, deg
10
(i) Selenographic latitude as a function of seleno-









/O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Date, January 1980















0 24 6 8 10 12 14 16 18 20 22 24 26 28 30
Date, Janua ry 1980 '






120 160 200 240 280
Selenographic longitude of the sun, deg
320 360
(1) Selenographic latitude as a function of seleno-
graphic longitude for the sun.
Figure 13. - Concluded.
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O I 1 3 4 2 2 3 2 4 E 03 '.
0.342.18802E.OI .
' *







0 27 I238S9E 01
0 . 1 4 4 4 5 9 f t E 03
0.25227686E 01 "
O. I4647069E 0) :
: 0.23289658E 01
OM48469TSE 03
I 0.2131 1515E Ol



























0 4 7 4 8 4 6 P O E 00
0. '190934«7E 02


























0 . 4 I 8 6 0 5 9 0 E . O O
0 19082259E 02 '







































SUN fEAHTH 'NOO* ASC
-0.-I7795024F 0.1 •
0:M.e21545E *J ;
































































































































































































0 .4!0796l tE 00 .




O . I 9 0 7 < » 1 4 f E 02
0 . 3 9 9 I 9 I K 9 E Off
O. I90164I IE 02
0.39S352I4P 00
0.190nt95E 02































































SUN FARTH BOOS ANO'



































































































































0 . 2 I 6 S ? 4 3 < E 0»













































































































O . B 2 M 2 4 3 4 E 01
0 . 2 8 J S 6 2 I 3 E 03
0.82839690E 01

























SUN EARTH MOON ASQ
0. l l i63e2SE 03











































































































































































































































































fUN E4RTH MOOV ASG
































































































































































- 0 . 6 E J 4 4 6 7 6 E 01



















-0. 480 1339 7 E 01
-0.51656633E 02
















O . I « e 0 6 3 4 7 E 00
0 1906964BE 02
O . K 3 I 0 3 3 0 E 00
O . I 9 0 6 9 6 2 3 E 02




































0 . 2 1 4 6 2 7 6 4 E 03
O . B 2 9 4 3 2 9 9 E 01
0 . 2 l 2 t 0 0 0 8 E 03
O . P 2 9 5 0 7 I I E 01





0 . 6 2 9 7 Z 4 0 7 E 01































































































































































































































































0 . 6 3 0 3 I I 5 6 E 01
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-O . I I40 I638E 00
0.19068I6SE 02



































































SUK EARTH MOOS »NC
0.7724047SE 02
0.79372886E 02
0 . 6 I 4 9 4 2 4 0 E 02











































































































































































































































































SUN EAATH MOON. ANC
O.I I406S77E 01















































































































0 . 1 P 6 I 9 9 8 4 E 01
0.2U92199E 06-
: O.U5015T9E 01 .
h-
i o . 2 H I 3 0 6 7 E 06

















































































0 .826041 29E 01
0.28040178E 02 •
; 0-'827898«OE Ot-





 0'. 8276132EE 01
0.21953350E 02
0'.82747105E 01































































' 0 2 4 6 10 12 14 16 18 20 22 24 26 28
Date, February 1980









02 4 6 8 10 12 14 16 18 20 22 24 26 28
Date, February 1980
(b) Earth-moon distance in nautical miles.












-180 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Date, February 1980








02 4 6 8 10 12 14 16 18 20 22 24 26 28
Date, February 1980






•• 8.24 0 2 4 6 8 tW 12 14 16 18 20 22 24 26 28
.Date, February 1980'











2 4 6 8 10 12 .14 16 "18 ;20 22 24 26 28
Date, February.1980
(f) Lunar argument'time history.
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Date, February 1980
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Date, February 1980



























































































- 1 0 - 8 - 6 - 4 - 2 0 2 4 6 8 1 0
Selenographic longitude of the earth, deg
(i) Selenographic latitude as a function of seleno-
graphic longitude for the earth.
-.4,
"02 4 6 8 10 12 14 16 18 20 22 24 26 28
Date, February 1980
(j) Selenographic latitude of the sun.
Figure 14.- Continued.
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24 6 8 10 12 14 16 18 20 22 24 26 28
Date, February 1980
(k) Selenographic longitude of the sun.
40 80 120 160 200 240 280
Selenographic longitude of the sun, deg
320 360
(1) Selenographic latitude as a function of Seleno-
graphic longitude for the sun.
Figure 14.- Concluded.
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O . I I 2 S I 2 2 0 E 02


















































































































































































































































































































































































































































SUN EARTH HOOS AKO
O. IS t« iO ie6E 01




















































TABLE XV. - EPHEMERIS DATA FOR MARCH 1980 - Continued









































































































- O . I 3 2 5 9 4 7 4 E 0.3
-0.60343904E 01








































































































SUN EARTH MOCV AND
O . I 2 4 0 9 6 4 8 E 03
O. I2225201E 03
O . I 2 0 4 0 2 9 7 E - 0 1 .
0 .1U54887E 03














































































































0 . 2 0 B 9 B 2 2 I E 06
-0.62D4333SE 01








































































0 . 1 9 I 0 6 0 I 9 E 02
-0.536I7135E 00
O . I 9 I 0 6 0 I I E 02
-O.S3980010E 00
O . I 9 I O S 9 9 4 E 02
- O . S 4 3 4 6 I 8 I E 00
6 . 1 9 I O K Q 6 8 E 02
-0,!,«1\5t04F, 00


































































SUN EARTH MOOS ANO
0 .89914I02E 02 '



























































































































- 0 . 2 7 f 8 l 7 2 1 E 01
0.19P20599F 06
-0 .2S267I83E 01







































































































-0. 6853651 3B 00
RA ASC ESDI NO MODE
SEI.ENOG LOSO SUN









































































































































































































-0. Ill 23611 E 01
-0.4176863&E 01
-0 .77IB0825E CO






































































































SUN EARTH MOOS ASG
O . I I 3 I 4 7 4 3 E 02
0 . 9 0 0 > 2 I 3 6 E 01
0 . 6 7 4 S 4 6 6 7 E 01






































































































































































0 . 4 3 6 T 2 4 4 4 E 02
O.S47400T1E 01


























0 I9 I45U3E 02
-0 .7834377IE 00




O . I 9 I 4 8 3 0 4 E 02
-0.79798859E 00
































O . I 2 2 I 9 0 4 0 E 01
0.1485, USE 03
0 .8223CS9IE 01
O . I 4 6 5 I 7 3 7 E 03
0.822SS093E'OI
O . I 4 4 4 R 7 0 4 E 0}
0 MJ14413E 01
O.I4245C««E 03
0 . « 2 2 9 4 4 I 9 E 01























SUN EARTH MOOS AVC
0 . 3 I 6 I 3 I 6 T E 02
0 . 3 3 9 I F 6 I 1 E 02























































































































0 . ? 0 4 4 0 4 > e E 06





O . Z 0 6 0 4 1 8 2 E 06
0 . 6 U 1 I 6 T 7 E 01
0 .2065ee50E 06
0.6019S024E 01
































































O . I 9 I 5 6 8 I 6 E 02
-0.«638396IE 00
O . I 9 I S 7 0 3 7 E 02




T 0 . 8 7 7 4 4 7 4 0 E 00
O . I 9 1 5 7 4 6 1 F 02
-0 .88 I94299E 00 '






























, 0 . 8 2 S 4 « S 2 3 E 01
0 .1 I402958E 03
0.82S623S7E 01
O. I1199892E 03
0 . 8 2 J 7 4 C 9 0 E 01
O.I0996823B 03
0.825»5405E 01



























SUN EARTH NOON ASC
0.713622B1E 02
0 . 7 J 4 M S 2 S E 02
0.7SS2»293E 02
0.775927J9E 02
. ' -' i
0 .7964SI I3E 02
0.ei68S56SE 02
O . C 3 7 I 4 3 J 7 E 02











































































O . I 6 S T O I 9 0 K 02
9 . I0391I42E 0)
O . I « 3 M S t « E 02
«.I0604469E 03
O . m T S I l O E 02
O . I 0 6 I I O T 8 K ' 0 3
O . I 7 9 4 2 3 0 S K 02
O . I I O I T O O I E 01
O . I 7 6 f > « 7 ? O E 02






















. 0. 13445(346 03
. 0.13073907E 02









0 . 2 I U 9 4 3 « e 06
0.3620909AE 01
0.2I40161IE 06
0 . 3 4 I 4 4 I O I E 01
























0 . 2 I T 8 0 4 2 T B r 0 6
0 .4948I794E 00





0 . 6 « 1 2 2 T 4 I E 01




O . I U 4 9 C O I E 03
0.64S«T2«4£ 01
O . I 2 I 6 1 2 « 2 R 03
0.6306J63SG 01
O. I231S6 t«E 03





































































































M'N EARTH MOOS ANG
O.IOT2SI26E 0)
























































































































































S ELENOO tLON "EABTH









































































,6 4 2 9 4 3 I 7 9 K 02
- O . H I 9 5 0 6 9 H E 01































SUN EARTH MOON ASO
O.I40tl411E 01

































































O . I 7 6 0 4 2 I 3 E 01
• .•52M279K 00










• . IH90J24E 03
EARTH MOON DIST.
SELENOO LAT EARTH
0 .2 I93S440E 06
-0 .3BMI870E 01














- O . l t S S M I I E 03
-0 .5e6836l l>E 00
-O.I1J1I600E 03
-0 .« IZ«4UeE 00
- O . I T K S O J 4 E 03
-0.10366(.62E 01
- 0 . 1 6 9 9 f c 4 l » E 03









O . I 9 2 0 K I 1 E 02
- O . I O T T 4 4 0 0 C 01
O.I920S»51E 02
- O . I O S 0 4 ? e o f . 01
0.192113016 02
-O.IO«14«lie 01
O . I 9 2 U T 6 C E 02
- O . I O * 6 4 3 2 S £ 01
0.19216210E 02
-0.10e«1324E 01
0 . 1 9 2 I 8 C J 9 E 02
-0.1092IS30E 01
0.19221I40E 02
• : . K 9 « 3 e < 3 E 01
RA ASCEVDIM3 NODE
5EI.ENOO LONG SUN
O . K 1 S 7 0 4 1 6 E 01
0 63749432E 01
O.M3<ie32E 01
0 . 4 3 4 I 2 I 9 I F . 01
0.01SeS3)7E 01
0.21II4P01E 01
o .c i s t ee i7E oi
0.21972937E 00
0.*IS7C4e«E 01
O . J 5 P 2 4 7 9 7 E 03




SUN r»RTH MOON ASO
O . I 7 2 S 0 0 4 2 E 01
O . I 7 4 0 4 4 9 1 E 0)
e . l75393Z6E 0}





























-300 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Date, March 1980






180 024 6 8 10 12 14 16 18 20 22 24 26 28 30
Date, March 1980
(b) Earth-moon distance in nautical miles.
Figure 15. - Graphical ephemeris data for March 1980.
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Date, March 1980
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Date, March 1980
(d) Inclination of the earth-moon plane.











0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Date. March 1980
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Date, March 1980.
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Date, March 1980














.i. 0 2 4 6.8 10 12 14 16 18 .20 22 24 26 28 30
' _ ' { • • • ' • '• ' . . . . • ' • -.- • Date', March -1980 ' •' .









































































- 1 0 0 - 8 - 6 - 4 - 2 0 2 4 6 8 1 0
Selenographic longitude of the earth, deg
(i) Selenographic latitude as a function of seleno-
















0 2 4 6 8 10 12' 14 16 18 20 22 24 26 28 30
Date, March 1980
(j) Selenographic latitude of the sun.
Figure 15.- Continued.
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0: 246 8 10 12 14 16 18 20 22 24 26 28 30.
.Date, March 1980






'40 .,80 V1ZO 160 200 ,240 . 280
-Selenographic longitude of the»sun,.deg
.320 j-360
(I) Selenographic latitude asva function of seleno-
graphic longitude for .the sun.
Figure;l5. - Concluded.
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TABLE XVL - EPHEMERIS DATA FOR APRIL 1980 - Continued











































































































































O . I 9 2 5 9 7 S I E 02
-0.11396348E 01






































































SUN EARTH MOOS A NO
O . I 4 2 5 7 0 0 3 E 03 '


































































































































































































- O . I I 7 I 6 7 I 5 E 01
0.19271&97E 02
-O. I I73S624E 01
O. I9271664G 02
-0 .1I7S4678E 01




































































SL'N EARTH MOON ANG
O . I O M 9 6 I 9 E 03
O . I 0 6 2 I B 3 7 E 03
O . I 0 4 2 3 I K 4 E 03
O.I022363SE 03




















































































































- 0 . 2 I 1 I 7 8 8 7 K 01
0.200S5P67E 06
-0 . l f ' " l?«F 01
O . Z O O O f t O P E 06
-O.I6089336E 01
0.199(24666 06
-O . I34HS80E 01
O . I 9 9 1 6 9 5 I E 06 '
- O . I 0 7 0 5 0 6 P E 01
C.I9672379E 06
-0.796S3172E 00
O. I9 (2S»64E 06
-O.S1999223E 00




























































I N C L I N A T I O N
SEV.ESOO LAT. St'N





- O . I 2 I 4 0 0 6 I E 01
0 . 1 9 2 T 4 7 I O E 02
- O . I 2 I 6 4 4 2 9 E 01
O . I 9 2 7 5 4 0 I E 02
- O . I 2 I B 9 I 3 2 E 01
0.1927079E 02



























O . I 2 8 I 2 9 8 4 E 01
0 . 2 4 4 4 5 2 4 8 E 01
0.82791643E 01

































SUN EARTH MOON ANO


















































































































•. 24428 SS2E 02
•.8*ltt4Bie 01
0.27928485E 02



















































- 0 . i l S I 7 2 « I E 01
0.64293146E 01
-0.824I!*09E 00































































0 .207«e9l (E 03
0.*23e22S7E 01
O . Z O S « H 6 f E 03
0 . 8 2 3 ) O O I 6 E 01
0.203804I2E 03
0.82340329E 01




























































































































































0 . 6 4 S 8 C O I 8 E 01








































































O . I 9 3 3 8 2 2 6 E 02
-O.I3165968E 01
O . I 9 3 4 0 I 0 4 E 02
- 6 . I 3 I 9 6 I 2 3 E 01
O. I9341905E 02
- O . I 3 2 2 6 2 I 5 E 01
O . I 9 3 4 3 6 2 4 E 02




























O . I 7 I 2 M 4 4 E 0.1
0.82590964E 01
O . I 6 9 2 4 8 6 4 E 03
0.82630903E 01
O . I 6 7 2 I 5 6 I E 03
0 .82673049E 01
O . I 6 5 I 8 2 9 6 E 03
0 .627I7206E 01
O . I 6 3 I S 0 0 9 E 03
0 .82763I97E 01
0 . 1 6 I M 7 2 I B 03
























SUN EARTH MOON AVC
O . I 2 8 0 I 0 2 7 E 02
O.I5009582E 02















































































O. I IS33I90E 02
0.13524625E 02




















































































































O . I 9 3 S 9 I I 4 E 02
-0.13S0513IE 01 .
O.I 93591 53E 02
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(h) Selenographic latitude and longitude of the earth.
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Figure 16; - Continued,
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Figure 16. - Concluded.
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Figure 17. - Concluded.
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Figure 18.- Concluded.
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Figure 19. - Graphical ephemeris data for July 1980.
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(f) Lunar argument time history.
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Figure 19. ~ Concluded.
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(b) Earth-moon distance in nautical miles.
Figure. 20. - Graphical ephemeris data for August 1980.
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(e) Right ascension of the ascending node.
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(f) Lunar argument time history.
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(i) Selenographic latitude as a function of seleno-
graphic longitude for the earth.
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(j) Selenographic latitude of the sun.
Figure 20. - Continued.
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(1) Selenographic latitude as a function of seleno-
graphic longitude for the sun.
Figure 20. - Concluded.
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Figure 21.- Continued.
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Figure 21.- Concluded.
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(e) Right ascension of the ascending node.
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(j) Selenographic latitude of the sun.
Figure 22. - Continued.
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(1) Selenographic latitude as a function of seleno-
graphic longitude for the sun.
Figure 22. - Concluded.
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(f) Lunar argument time history.
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(j) Selenographic latitude of the sun.
Figure 23. - Continued.
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(1) Selenographic latitude as a function of seleno-
graphic longitude for the sun.
Figure 23. - Concluded.
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TABLE XXIV. - EPHEMERIS DATA FOR DECEMBER 1980
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Figure 24.- Concluded.
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APPENDIX
DOCUMENTATION OF THE EARTH-MOON-SUN GEOMETRY
COMPUTER PROGRAM FOR THE APOLLO PROGRAM
INTRODUCTION
The Earth-Mopn-Sun Geometry Computer Program converts the lunar ephemeris
from Cartesian coordinates to, polar coordinates and computes the sun-earth-moon
angle and the selenographic subearth and subsolar points. The results of these compu-
tations are then automatically plotted by the SC-4020 plotter.
The following quantities are obtained in any desired time increment.
1. Lunar declination
2.. Right ascension of the moon
3. Right ascension of the lunar ascending node with respect to the earth equa-
torial plane
4; Inclination of the earth-moon plane with.respect to the earth equatorial plane
5., Argument'.of the moon from the?ascendingjiode of the moon orbit plane with
respect to the earth equatorial: plane
6. Sun-ear,thrmoonangle
7. Selenographic"latitude
 ;and longitude of the subearth point.
8. Selenographic latitude and longitude of the subpolar point
Definitions: of, the input, variables used imthe; computer program .ar.ei listed tin table A-l.
:The computer uses the :MSC'modified version of the Jet Propulsion-laboratory
-ephemeris;tape,(ref. 1; tape EPHS.or its! equivalent) on which .Cartesian1.coordinates of
the moon andc,.sun?for'the years, between 195L and?20DO'are.recordedi; The coordinates
are referenced to -the. mean _equinox,.at the beginning~of the nearest Besselian year,
which, differs from,the beginning of the calendar-year by a fraction of.a day.
SUBROUTINE INFO
.The purpose of the subroutine-INFO of, the vEarthrMoon-Sun- Geometry Computer
Program is to obtain earth-moon-sun geometry data for<a.given time period between
1951 and 2000.
419
The card input for subroutine INFO includes the following variables.
1. The input variable YEAR is the four-place integer in columns 1 to 4 which
specifies the desired year for the data computation.
2. The input variable DAY is the floating-point number in columns 5 to 14 which
specifies the calendar day of the year referenced to 0:00 hours January 1 of the desired
year.
3. The input variable HOUR is the floating-point number in columns 15 to 24
which specifies the hour of the day, in fractions of an hour if desired, at which the
data computation is to begin.
4. The input variable TING is the floating-point number in columns 25 to 34
which specifies the time increment between data points (in fractional hours as well as
multiples of 1 hour).
5. The input variable TMAX is the floating-point number in columns 35 to 44
which specifies the maximum time, in hours, to be allotted for obtaining the desired
data. This number will be compared with the current time (the input hour plus the
time increment), and when the current time exceeds TMAX, the computation will be
terminated and the plots drawn or another case read in.
6. The input variable NP is the integer in columns 45 to 46 which indicates
whether plotting on microfilm is desired. If NP = 6, no microfilm and no plots will
be made; the digital output will be on paper print-outs. If NP = 17, plots will be drawn
on microfilm, and the data will be output on microfilm.
The mathematical symbols included in the following explanation of the data com-
putation in subroutine INFO and the corresponding computer program symbols are
defined in table A-I. The lunar declination is computed by
(Al)
The right ascension of the moon is computed by
•'©= tan
For the lunar inclination, the right ascension of the ascending node, and the lunar
argument, the lunar momentum vector is computed by
H = R x V (A3)
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The inclination of the moon orbit plane is computed by
I = tan-1 HZ (A4)
The right ascension of the ascending node of the earth-moon plane with respect to the
earth equatorial plane is computed by
-I (A5)
The lunar argument is then computed by
= tan" (sin I)(X cos + Y sin £2) J (A6)
To calculate the sun-earth-moon angle, the dot product of the position vectors of the
sun and the moon is computed by
(A7)
The sun-earth-moon angle is computed by
cos a =
RS • RM (A8)
For the selenographic latitude and longitude of the earth-moon line, the product of the











is-used to compute the selenographic latitude
SM;
and;the selenographic longitude
.A = tan" SM (All)
The position vector of the sun-with respect to the moon is computed from the difference
^between the position vector of the sun with-respect-to^the earth,and Ihe position vector
of the moon with respect to the earth.
-'(A12)
The selenographic position of .the sun is the product of the libration.,matrix of 'the. moon
and'the position vector (of the,sun with .respect\to "the moon.
XSML
SM XA13)








and the selenographic longitude of the sun is
1 / * OTV/TT \ (A15)-i SML\=
The following restrictions (input requirements) apply to subroutine INFO:
1. The input variable YEAR cannot be less than 1951 nor exceed 1999.
2. The following routines must be available to subroutine INFO.
a. Subroutine ZEROPI places an angle between 0 and 2-n.
b. Subroutine PLOTER uses the NAA-4020 plotting routines to draw plots on
microfilm.
c. Subroutine JPLEPH is the ephemeris reading routine.
d. Subroutine NEWT is the fifth-order Newton interpolation routine.
e. Subroutine UN11 is an auxiliary routine for the ephemeris reading routine.
f. Subroutine FSBSF is an auxiliary routine for the ephemeris reading
routine.
g. Subroutine VCMSCN is an auxiliary routine for the ephemeris reading
routine.
h. The standard IBSYS and the NAA-4020 plotting routines must be used.
3. The MSC modified version of (the Jet Propulsion Laboratory ephemeris tape
(tape EPHS or its equivalent) must be placed on logical tape 15 (Fortran IV tape 11).
4. The MSC-4020 routine available on logical tape 19 (Fortran IV tape 17) ena-
bles the user to put a Fortran format on microfilm as it would appear on the printed
paper.
SUBROUTINE PLOTER
The purpose of subroutine PLOTER is to draw plots on microfilm, .using the
NAA-4020 plotting routines. The calling sequence for subroutine PLOTER is as
follows,:
CALL PLOTER (DATAX, DATAY, N, BCDX1,
BCDX2, BCDX3, IGRID, IRRINT, CONS)
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where DA TAX is an array, dimensioned 200, containing the X coordinates.
DATAY is an array, dimensioned 200, containing the Y coordinates.
N is the integer number of points to be plotted.
BCDX1 is an array containing the vertical axis heading — a maximum of
30 characters.
BCDX2 is an array containing the horizontal axis heading — a maximum of
30 characters.
BCDX3 is an array containing the title for the plot — a maximum of
90 characters.
IGRID is an integer variable used to indicate the number of plots per frame of
microfilm. IGRID = 1 if only one plot per frame is desired. IGRID > 1 if
more than one plot per frame is desired. Once IGRID is set >1, the follow-
ing plots will be drawn with more than one plot per frame until IGRID is set
equal to one. There is no limit to the number of plots that can be placed on
a frame, but the user should consider legibility.
IPRINT is an integer variable that will suppress printing of headings on the
plots. IPRINT = 1 if no printing is desired. IPRINT > 1 if printing is
desired.
CONS returns the program to the calling routine without a frame advance when
set equal to one. CONS = 1 allows the user to write on the frame just plotted.
CONS = 2 if PLOTER is to determine the spacing (and labeling) for the
X-axis. CONS > 2 results in a frame advance, and the calling program
determines spacing for the X-axis.
The calling program should have the following labeled common statement:
COMMON/HELP/DETR, MINMAX(4)
If DETR = 1, the calling routine supplies the minimum and maximum values of Y
(MINMAX(l) and MINMAX(2)). If DETR = 2, the calling routine supplies the minimum
and maximum values of X and Y. (The minimum value of X is MINMAX(3); the maxi-
mum value of X is MINMAX(4).)
The plots prepared by subroutine PLOTER are drawn by the NAA-4020 routines.
The only restriction on subroutine PLOTER is that the NAA-4020 routines must be
available in the program library.
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SUBROUTINE ZEROPI
The purpose of subroutine ZEROPI is to place an angle between 0 and 2n. The
calling sequence for subroutine ZEROPI is as follows:
CALL ZEROPI (ANGLE1, ANGLE2)
where ANGLE1 is the angle to be placed between 0 and 2ir, and ANGLE2 is the
resulting angle. The only restriction on subroutine ZEROPI is that ANGLEl must
be in radians.
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Earth -moon distance in nautical miles
Lunar declination
12 -dimensional array of position and
velocity vectors of the moon
3x3 libration matrix of the moon
Right ascension of the moon
Lunar momentum vector
Inclination of the moon orbit plane with
respect to the earth equatorial plane
Right ascension of the ascending node
Lunar argument with respect to the
earth -moon plane
Position and velocity vectors of the sun
Dummy variable
Unitized position vector of the sun
Dot product of the position vectors of
the sun and the moon
Cosine of the sun -earth -moon angle
Sine of the sun -earth -moon angle
Sun-earth-moon angle
Librated position vector of the moon
Selenographic latitude
Selenographic longitude
Position vector of the sun with respect
to the moon
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TABLE A-L - EARTH-MOON-SUN GEOMETRY COMPUTER PROGRAM





















XSML' YSML' ZSML Selenographic position of the,sun
Selenographic latitude of the sun
Selenographic longitude of the sun
Conversion factor from astronomical
units to earth radii
Conversion factor from earth radii to
nautical miles
Conversion factor from radians to
degrees
Program variable to print day of the
month
Day of the year
Earth radii in statute miles
Current time of the day (G. m. t.)
Integer form of DATE
Integer form of DAY
Error indicator
Variable to determine the number of
plots per frame of microfilm
Variable to indicate whether to compute
maximum or .minimum values for the
plotting scale
Integer form of the month (1 to 12)
Integer from 1 to 7 to indicate the year
from 1964 to 1970
Variable to indicate whether to print
on the microfilm plot
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TABLE A-L - EARTH-MOON-SUN GEOMETRY COMPUTER PROGRAM



















X coordinate used in labeling plots
Y coordinate used in labeling plot
Floating-point minutes past the b
for ephemeris reading
Dummy array
Year in the Besselian calendar
Array of maximum and minimum values
for plot scaling
Floating-point number of the month
Dummy array
Dummy array
Array used to label plots
Time of the day
Total hours after 0:00 G. m. t. Jan. 1
Array for storing names of the months
Array equivalent to WORD
Array for storing the year being
computed
Arrays used to label plots
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